A number of anticancer drugs exert their eŠect by causing DNA damage and subsequent apoptosis induction. Reactive oxygen species (ROS), such as hydrogen peroxide (H 2 O 2 ) and super oxide anion (O -2 ), participate in apoptosis and DNA damage induced by some anticancer drugs, however, the precise mechanism of apoptosis via ROS formation remains to be clariˆed. I investigated the mechanism of apoptosis and DNA damage induced by anticancer drugs, especially topoisomerase inhibitors, using human cultured cells. TAS-103, a topoisomerase inhibitor, induces apoptosis through DNA cleavage and subsequent H 2 O 2 generation mediated by poly (ADP-ribose) polymerase (PARP) and NAD(P)H oxidase activation. Doxorubicin (DOX), an anthracycline antibiotic and topoisomerase inhibitor, induces apoptosis through direct oxidative DNA damage leading to indirect H 2 O 2 generation mediated by PARP and NAD(P)H oxidase activation. DOX caused site-speciˆc oxidative DNA damage in the presence of copper(II), which may contribute to apoptosis. Theseˆndings suggest that ROS formation plays important roles in apoptosis induced by anticancer drugs. Furthermore, these studies may provide an insight into the development of new eŠective chemotherapeutic drugs. 
筆者らは，DOX によるアポトーシス誘導機構を HL-60 及び HP100 を用いて検討した．DOX は， The reaction mixture contained the 32 P-5′ -end-labeled 341-bp fragment (XbaI 1906 AvaI  2246), 2 mM/base of calf thymus DNA, 20 mg/ml of cytochrome P450 reductase, 2 mM NADPH and 400 mM DOX in 200 ml of 0.4 M Tris-HCl (pH 8.0) containing 2.5 mM DTPA. The mixture was incubated at 37°C for 60 min. After the incubation, followed by the piperidine treatment, the DNA fragments were electrophoresed on an 8％ polyacrylamide/8 M urea gel using a DNA-sequencing system, and the autoradiogram was obtained by exposed X-rayˆlm to the gel. The relative amounts of oligonucleotides produced were measured by a laser densitometer (LKB 2222 UltroScan XL). The piperidine-labile sites of the treated DNA were determined by direct comparison with the same DNA fragment after undergoing DNA sequence reaction according to the Maxam-Gilbert procedure. The horizontal axis shows the nucleotide number. Reproduced from Ref. 13 ). 
